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 I 
摘要 
钕铁硼永磁材料被广泛应用于电机，扬声马达等领域，其质量直接关系到
工作母机的工作性能。为了保证生产出来的磁钢片质量合格，在磁钢片成为产
品之前需要通过严格的质量测试，包括重量、尺寸、缺陷、污点、磁通量等的
检测。在传统的磁钢片产品检测中都是依靠人工进行检测，但在实际生产中，
人工检测有很多缺点，而且有很大的局限性，主要体现在如下几个方面： 
（1）人的眼睛的空间分辨能力有限，想要达到对产品缺陷的完全检测就非
常困难。 
（2）人的眼睛的时间分辨能力有限，很难对产品质量实施全过程监测。 
（3）人工检测会受到人的主观意识的影响使检测检查结果产生很大的不可
靠性，即造成信息化管理的不便。 
近年来，伴随电子技术和计算机技术的飞速发展，机器视觉的软硬件也获
得了高速的发展，视觉检测技术已日趋成熟。基于视觉技术平台，开发能够充
分发挥机器视觉检测高效性的工业自动化设备，已成为现代工业发展的必然趋
势。 
因此，为了提高检测效率、降低产品的不良率，应磁钢片生产企业要求，
本文针对磁钢片外形尺寸和表面缺陷，基于机器视觉检测技术，研制一种效率
高、完全实现自动化的磁钢片检测机。具体研究工作内容如下： 
（1）在调研国内外机器视觉检测自动化设备，尤其是自动化尺寸检测机器
的基础上，进行了全自动化磁钢片检测机的总体设计。 
（2）研究了多工位视觉检测的方法，并提出了一种动静状态快速切换的梳
式步进机构，即通过固式梳杆组与动式梳杆组的配合，实现物料在各工位上同
时步进快速移动，并保证了视觉检测过程中目标的稳定性。 
（3）基于厂家要求及自动化结构设计思想，针对视觉系统检测方案，在整
个检测设备上设计了五个机构：入料、正面检测、物料翻转、背面检测及出料
分拣。为实现不同规格磁钢片的批量上料及分拣，还设计了一套通用料盒和分
拣机构，实现了磁钢片的连续检测，减少了磁钢片的上下料时间。 
（4）针对步进支架的工作装况，进行经典力学分析，并利用三维仿真软件
进行受力情况分解，通过修改机构，改良力学性能，实现最佳应力最小化方案。 
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 II 
（5）利用三维运动仿真软件对设备的并联运动机构进行动作仿真，并进行
干涉分析，通过仿真分析，可以在设备投产前深入检验设计方案，有效规避投
资风险。 
（6）针对设备中振源形式采用了一种多级减振工艺，即在设备机架、步进
传输机构及工作台面下使用了弹性减振元件。另外，主体机构工作台采用大理
石制造，进一步减低了设备基础振动。 
本文所提出并设计的梳式步进传输、快速翻转自动化机构，为高效检测片
状物料提供了一种有效的解决方案。实验和实际使用结果表明，该机构可以满
足长度范围 20-42mm，宽度范围 10-30mm，厚度范围 1.6-5.2mm 的磁钢片尺寸
检测，检测速度大于 1.3 秒／片，满足企业生产需要。 
 
关键词：磁钢片检测；梳式步进传输；快速翻转；机器视觉 
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Abstract 
NdFeB are widely used in motors, loudspeakers and other fields, its quality is 
directly related to the performance of machine tools. Magnetic steel sheets produced 
before to go through rigorous quality testing. The traditional detection methods which 
used to detect magnetic steel sheet is manual detection, but in the actual production, 
manual detection leads to a lot of drawbacks and limitations. With machine vision 
and highly automated machines instead of manual detection, it has become the trend 
of modern industrial development. In recent years, with the rapid development of 
electronic technology and computer technology, machine vision hardware and 
software also has been developed rapidly. Based on machine vision technology to 
develop industrial automation, it has become the trend of modern industrial 
development. Therefore, in order to detect magnetic steel sheet products, based on 
machine vision technology to develop automatic detect machine for magnetic steel 
sheets become important. 
According to business requirements, we are responsible for the development of a 
highly efficient detecting equipment for magnetic steel sheets. Therefore, the focus of 
this paper in order to improve the detection efficiency and automation, details are as 
follows: 
1) Reading the domestic and foreign machine vision developments, and Looking 
for the company that can provide machine vision and automation technology. 
Researching on the characteristics of the magnetic steel sheet detect machine, and 
analyzing its structure; 
2) We propose a method for multi-site detecting, and design a comb stepping 
mechanism of fast switching. The materials fast moving and stepping on each station 
by the active-type comb act in concert with the solid-type comb, so that the efficiency 
of machine vision can be fully utilized 
3) According to the requirements of manufacturers and the automatic design 
concept, we base on machine vision system, and design five agencies, include the 
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feeding mechanism, positive detection, the reversal mechanism, negative detection 
and the sorting mechanism. To achieve the different magnetic steel sheets feeding and 
sorting, we design a generic cartridge and sorting mechanism to achieve a continuous 
detection of magnetic steel sheet, reducing the magnetic steel sheet loading and 
unloading time. 
4)A multi-stage damping process is used to solve the vibration of device, that is, 
in an equipment rack, stepping transmission mechanism and the work surface using 
an elastic damping element. In addition, the marble table is used to reduce the 
fundamental vibration of the device. 
In this article, the comb stepping transmission and the reversal mechanism 
provides a reliable guarantee for sheet-like material detection. 
 
Key Words: Magnetic steel sheets detection; Comb stepping transmission; Rapid 
reversal; Machine vision 
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